Method For Recording Stream Specific Information In a 
Disk And Providing the Recorded Information 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an optical disk and 
method for recording program or stream specific information 
(PSI or SSI) for recorded data stream in an optical disk such 
as a high-density digital versatile disk (HD-DVD) and providing 
the recorded PSI or SSI to a presenting device such as a digital 
television . 

2 . Description of the Related Art 

q^C^ A digital television which can receive digit aJ_^r^^jd^^rg*€ 
programs and present them as high-quality lai-etrcfre and sound is 
being popularized. The digital b^oardcast signal to be processed 
in the digital televisiop^cr6ntains PSI for various programs and 
data presentatipB^control as well as digital video and audio 



signal . 



is specified that the PSI should be intermittently 



inp^fted in the data stream of the digital broadcast signal. 

Therefore, the digital television interprets the PSI 

received intermittently, and selects a program contained in the 
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data stream and decodes data belonging to the selected program 
based on the PSI interpretation. 

In the meantime, a disk device which is being developed 
to reproduce a high-density digital versatile disk (HD— DVD) 
whose recording standard is under discussion, is expected to 
be connected with a digital television as shown FIG . 1 through 
IEEE 1394 standard. The digital television 500 still requires 
PSI to select a program and to control data presentation when 
receiving and presenting the data stream from the disk device 



10 100. 



(xSy Therefore, when reproducing MPEG-formatted daj^stream 



recorded in a HD— DVD and sends it to the digit 



elevision 500 



connected through a digital interface 



as IEEE 1394 standard, 



the disk device 100 should pri^rfde PSI, which consists of a 




program association ta£tJh-^ (PAT) , a program map table (PMT) , a 
conditional acc^s^rable (CAT), and so on as shown in FIG. 2, 
to the diai^fe^T television 500 in the format of a transport stream 
(TSj^-<5bnsisting of 188-byte-long transport packets (TPs). 

Qp^y To provide PSI for recorded data stream to the digital 
television, which is connected through a digital inter 



as IEEE 1394 standard, intermittently 



periodically as in 



a digital broadcast signal, i 



y be considered that PSI is 



recorded dispersedl 



d repeatedly in a data recording area 



'AREA 1' of 



D-DVD as shown in FIG. 3, and it is retrieved 



25 and 



ansmitted sequentially along with data stream 
Oj\^>However, if PSI is recorded di 
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reproduction point is moved according to a key command qt-^tTser" 



or the digital interface such as IEEE 1394. 



ard is reset . 



Since the digital television Cj 



not select data stream to 



decode into real pictu, 



nd/or sound until the PSI for the data 



5 stream is received, there is inevitably discontinuity in video 
and/ox^arCfdio or blank screen for a while. 
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SUMMARY OF THE INVENTION 
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A method of providing data stream and stream specitac 
information recorded in a disk according to the j>r€sent 



invention, determines whether it is the 



e to send stream 



specific information, obtains stream specific information 



obtained stre 




30 related with a stream obj 



being reproduced or to be 



reproduced based on t 



termination result, and transmits the 



pecific information, . wherein the stream 



objects have different content 



am specific information 



each othe 



BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide 
a further understanding of the invention, illustrate the 
preferred embodiments of the invention, and together with the 
description, serve to explain the principles of the present 
invention . 

In the drawings : 

FIG. 1 shows a digital television and a high-density disk 
reproducing device which are connected each other; 

FIG. 2 shows partial contents of program specific 
info r ma t i on ; 

FIG. 3 shows partitioned recording areas and contents to 
be recorded thereon; 

FIG. 4 is a block diagram of a disk device to which a data 
stream recording method according to the present invention is 
applied; 

FIG. 5 shows partitioned recording areas and contents to 
be recorded thereon according to the present invention; 

FIG. 6 is a block diagram of a disk device to which a data 
stream reproducing method according to the present invention 
is applied; 

FIG. 7 shows a flow diagram of method for providing stream 
specific information according to the present invention; and 

FIG. 8 shows an example of when to transmit stream specific 
information 

DETAILED DESCRIPTION OF THE PRE FFERRED EMBODIMENTS 



In order that the invention may be fully understood, 
preferred embodiments thereof will now be described with 
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reference to the accompanying drawings. 

FIG. 4 is a partial block diagram of a disk device, which 
a PSI-recording method according to the present invention is 
applied to, for recording data in a high density disk. 

The disk device of FIG. 4 comprises a PSI separajk^ET"2 1 
separating PSI contained in the received broa^ie^Tst signal; a 
signal processor 22 processing the rec^ir^fed digital broadcast 
signal, which the PSI is separate^xfrom, into a digital stream 
adequate to recording format^XPSI processor 23 processing the 
10 separated PSI into a digital stream adequate to recording 
format; a signal selector 24 selecting one among the broadcast 
digital stream ancjxt£he psi stream; a pickup 27 writing the stream 
selected by th^ signal selector 24 in a high-density disk 28; 
a microcomputer 25 controlling the overall recording operation; 
15 and a merrtory 26 for storing data necessary for control operation 



of 



e microcomputer 25. 

The recording operation of the disk device 200 configured 



as above is described in detail. 

The PSI separator 21 detects PSI, which consists of PAJ^ 
20 PMT, CAT, and so on as explained above referring to 2, 
contained intermittently in digital broadcast signal, and 
separates it from the received digital broadcast signal- The 
PSI processor 23 processes the separated P^Zinto a digital 
stream adequate to recording format of a/high-density 
rewritable digital versatile disk (J*ti-DVD RAM) , and the 
microcomputer 25 compares the s^f^arated PSI with PSI detected 
before to know whether th^eparated PSI is new, that is, the 
separated PSI contaip^aata which is different from the data 
of the previous 951 . If the separated PSI is new, it is written 
in the high-density disk 28 under control of the microcomputer 
25^af^r" being processed by the PSI processor 23. 

CX\\^> when the PSI ^ s Processed by the PSI pro 
information may be appe 




, control 

e^PSI or the PSI is modified 



I 



L 



for various presentation appropriate to a data stre 



reproduced from a disk device. Th^. 



ed PSI or control 



information appe 
(SSI) 



I is called stream specific information 



5 q\$ The recording area where the PSI is written is a manajjejaSnt 
information recording area where navigation datajr^written . 
The navigation data is used for controllipg^reproduction and 



presentation of recorded broadcast d< 



containing video and/or 



audio data stream processed by^che signal processor 22. When 
10 writing PSI (or SSI), the^ffiicrocomputer 25 generates linking 
information between t>e written PSI (or SSI ) and a stream ob j ect, 
and appends the o^nerated linking information to the written 



PSI (or SSI) 



stream object corresponds to a single program 



or a digital stream recorded from recording start to stop, and 
15 the Linking information consists of start and end time of each 

am object. 

All of PSI (or SSI) including the linkj^no-iflrfSrmation for 
stream objects, each strearn^j^fe^ct having different specific 



information for 



own data stream, is written in the 



20 managemgj^inf ormat ion recording area. 

In the meantime, the high-density disk 28 has two 
partitioned recording areas x AREA 1' and ^AREA 2' as shown in 
FIG. 5, the one A AREA 1' being for real data such as video and/or 
audio data which is grouped by stream object, the other "AREA 
25 2' being for management information such as navigation data 
which is used for controlling reproduction and presentation of 
recorded stream objects. As explained above, the detected PSI, 
which will be transmitted to a digital television connected 
through a digital interface such as IEEE 1394 to select a data 
30 stream from the disk device and to decode the selected stream, 
is also written in the management information recording area 
"AREA 2' . 

Since PSI (or SSI) is written in the management 
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information recording area X AREA 2', the storage capacity of 
the data recording area X AREA 1' is not reduced. 
0^\vV^From now on, a method of reproducing data st, 



specific information from the disk ha^ 



I (or SSI) written 



5 only in the management in 



lation recording area A AREA 2' and 



providing thei 



a digital television will be described. 
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FIG. 6 is a block diagram of a disk device to conduct the 
method of reproducing and providing data stream and specific 
information according to the present invention. 

The disk device 300 shown in FIG. 6 comprises an optical 
pickup 32 detecting recorded signals of a high-density disk 31 
having PSI (or SSI) written in the area 'AREA 2' ; an analog signal 
processor 33 processing the electrical signal from the pickup 
32 to convert it into a binary signal; a digital signal processor 
15 34 processing the binary signal to obtain real data and PSI (or 
SSI); a TS multiplexer 35 multiplexing the real data and PSI 
(or SSI) and converting the multiplexed data into TS; an 
interfacing unit 36 transmitting the TS to a digital television 
500 connected through IEEE 1394 standard; a microcomputer 37 
20 supervising the overall reproduction operation; and a memory 
36 for storing data necessary for control operation of the 
microcomputer 37 . 

q^)7 The microcomputer 37 conducts an operation to provide PSI 
(or SSI), which is corresponding to the present data stream 



25 being reproduced to be reproduced, to the digi 



television 



information 



directly from a user 




500. To do so, it reads from the managem 
recording area X AREA 2' when a key co 

is entered, a packet command frqpcK^the digital television 500 
connected through IEEE 1394 >sxandard is received, or there 



30 occurs a bus reset on the 



E 1394 . Then, the digital television 



500 interprets the P^L (or SSI) received through the IEEE 1394 
bus, and selects^ ind decodes a data stream based on the 
interpretation of the PSI (or SSI) . 



FIG . 7 is a flow diagram of sending PS I (or SSI ) to a digital 
television according to the present invention. The PSI (or SSI) 
sending procedure to be conducted by the disk device 300 is 
described in detail referring to FIG. 7. 

If the disk 31 having PSI (or SSI) written in the 
management information recording area is inserted onto a tray 
(not figured) of the disk device 300 (S10) , the microcomputer 
37 moves the pickup 32 to the management information recording 
area ^ AREA 2 ' to read navigation data and PSI (or SSI), and stores 
them in the memory 38 (Sll) . 

^\v^> After that, the microcomputer 37 monitors (S12) t 
operation mode of the disk device 300 and the digital tej^ision 
500 connected through IEEE 1394 standard as wel]/as whether 
there occurs a bus reset on the digital internee of IEEE 1394 
If the operation mode of the disk devic^ 300 is reproduction 
mode (S13) in which a data stream recorded in the disk is or 
to be reproduced and transmitted in the form of TS, the 
microcomputer 37 checks whe^iler a transmission operation of TS 
is first (S14) , if then^t searches the memory 38 for PSI (or 
SSI) corresponding Jfe^ a stream object to be reproduced based 
on the linking information appended to all of PSI (or SSI) and 
applies the ^equate PSI (or SSI) to the TS multiplexer 35 along 
with reaz data stream reproduced from the data recording area 
x AREi^l ' of the disk 31. 

The TS multiplexer 35 multiplexes the PSI (or SSI) and 
real data stream while converting them into TS consisting of 
stream information packets (SIPs) and data packets, and 
transmits the converted TS to the connected digital television 
500 through the interfacing unit 36. 

The SIP may be transmitted more than once to prevent from 
accident loss in communication channel before sending real data 
packets, and it may contain time reference information such as 
program clock reference (PCR) to be used to synchronize an 
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internal clock beforehand for timing control of data 



oofO 



presentation in the digital television 500. 

The SIP may be 188-byte long as specif ied^fct r a transput C 
packet (TP) ijX-dig4rfe-a^r oroaacast standard, and it may be 
traja-sTnitted repeatedly every 40 msec as shown in FIG. 8. 

q\^)> If a data stream of new program starts to be tran^ffriftfted, 
that is, new stream object starts to be reprodyjs^d ( S15 ) while 
a data stream being reproduced from the^h^Tgh-density disk 31 
is being transmitted in the formatpf^TS, the microcomputer 37 
also searches the memory 38 fx^rfPSI (or SSI) corresponding to 
the new stream object tp^be reproduced and applies the adequate 
PSI (or SSI) to th^fS multiplexer 35 along with real data stream 
belonging to^oie new stream object which is reproduced from the 
data ^cording area x AREA 1' of the disk 31. 
<^C) For example, If the start position information of th^ 
(N+l) -th stream object is detected after the N-th streajiK6b j ect 
is completely reproduced as shown in FIG. 8 wMJ^reproducing 
the disk 31, the microcomputer 37 readsth^PSI (or SSI) related 
with the (N+l)-th stream object^Trom the memory 38 and then 
applies the read PSI (or SS^^o the TS multiplexer 35. In other 
words, the microcompu^r 37 searches for PSI (or SSI) related 
with each streampbfect being provided to the digital television 
500 at pre^efvt based on the linking information and applies the 
foun^i^SI (or SSI) to the TS multiplexer 35. 

Therefore, the TS multiplexer 35 multiplexes the PSI (or 
SSI) and real data stream of the present stream object (S20) 
while converting them into TS consisting of stream information 
packets and data packets, and transmits the converted TS to the 
connected digital television 500 through the interfacing unit 
36 (S21) . 

And, if the microcomputer 37 conduct s^a^ietrg^j ump of the 
pickup 32 according to a key inpxrt-f^oTrTa user (S16) , it searches 



the memory 38 for PS 



SSI) corresponding to the new or same 
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stream object to be reproduced after the long jumj 



applies 



the adequate PSI (or SSI) to the T 



lplexer 35 along with 



real data stre 
picjecrp32 is moved 



gmg to the stream object to which the 



Then, the TS multiplexer 35 multiplexes the PSI (or SSI) 
and real data stream while converting them into TS consisting 
of stream information packets and data packets (S20), and 
transmits the converted TS to the connected digital television 
500 through the interfacing unit 36 (S21) . 

QSt\^ And, if the digital television 500 connected with tLhe^Tsk 
device 300 through the IEEE 1394 standard is t^fhed on (S17) 



or its viewing channel is changed (S18) , a 



responding command 



is sent to the microprocessor 37 o 



e disk device 300 through 



the digital interface. At th>s^time, the microcomputer 37 reads 
PSI (or SSI) related wijyf stream object being or to be provided 
on request of di^feproduction to the digital television 500, 
and applies t^e adequate PSI (or SSI) to the TS multiplexer 35 
along w^tfn real data stream, if it is in a reproducing mode at 
present - 

Then, as explained above, the TS multiplexer 35 
multiplexes the PSI (or SSI) and real data stream, if it is 
applied, while converting them into TS consisting of stream 
information packets and data packets (S20), and transmits the 
converted TS to the connected digital television 500 through 
the interfacing unit 36 (S21) . 

Furthermore, if there occurs a reset on the IEEE 
digital interface (S19) , the microcomputer 37 detect the reset 



while monitoring the status of the digi 



interfacing bus, 



reads again PSI (or SSI) relate* 



th stream object being or 



to be provided to the 



al television 500, and applies the 



adequate PSI 



SI) to the TS multiplexer 35 along with real 



data s 



am, if it is in a reproducing mode at present. 



Then, the TS multiplexer 35 multiplexes the PSI (or SSI) 
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and real data stream, if it is applied, while converting them 
into TS consisting of stream information packets and data 
packets (S20) , and transmits the converted TS to the connected 
digital television 500 through the interfacing unit 36 (S21) . 

The above-explained operations (S12 to S22) is conducted 
by the microcomputer 37 until the disk device 300 is turned off 



or is requested to stop. 

To be brief, whenever there is a command fr 
the digital television 500 connected through I 



user or 
1394, or there 



occurs a reset on the interface bus, thexiisk device 300 reads 
the stored PSI (or SSI), which was^^eproduced beforehand from 
the management information recording area 'AREA 2' of the 
high-density disk 31, apeTthen provides the read PSI (or SSI) 
to the connected d^g^Ttal television 500, so that the digital 
television SOp^fan select and decode the data stream from the 
disk dev^sre 300 immediately after the interpretation of the PSI 
(orjSlSl) is done. 

C0^$ The method of providing specific information on 
stream according to the present invention can mad 



ata 
in the disk 



storage capacity for real video and/or^^traTo data by recording 
stream specific informationj^r^rtianagement recording area of 
a high-density disk^-^fid provide the stream specific 
information te^a digital television promptly when it is 
neces^arfy, thereby reducing time of blank screen or 
discontinuity in video and/or audio presentation. 

The invention may be embodied in other specific forms 
without departing from the sprit or essential characteristics 
thereof. The present embodiments are therefore to be considered 
in all respects as illustrative and not restrictive, the scope 
of the invention being indicated by the appended claims rather 
than by the foregoing description and all changes which come 
within the meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 
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